inter Office Memo 


WD 79-19 
Date: February 16, 1979 
To: Jef Raskin 
From: John Arkley 


Subject: New Monitor Reset Vector Description and Applications 


The availability of a RAM vector for the reset key in the new monitor design has <a 
same useful implications. My intent is to describe some of the ones that occur to 
me so as to provide the seeds for other people's thinking on how this could be 
used. 


Currently when using the new DOS 3.2 with the new monitor, DOS: puts its "warmstart" 
address into the reset vector at the end of the boot process. This is the last 
thing DOS does prior to running the Hello program. As a result of the way the 

disk reads TRACK o SECTOR o into Pg 3 ($300), the reset vector is clobbered and 
invaltd all thru the boot process itself. This prevents the user from pressing ~— 
reset key during boot and getting a partially loaded system.- Doing a reset : 
during boot, after the first sector ¢lobbers the Pg 3 vector, will simply cause 

the boot to start oyer again. If, however, the user turns on the power and the 
boot starts and he presses the reset kay during the time the boot is recalibrating 
the drive, Before it reads the first sector then the reset vector will jump directly 
into the currently enabled ROM BASIC's “cold start" (CTRL-B) entry. This leaves 
the system in Basic without the disk subsystem. The reset vector will thereafter 
re-enter Basic via tts “warmstart" address {tn this non-disk environment. 


When the boot completes and DOS puts valid data back into the reset vector, 
then pressing the Reset Key does a DOS warmstart (which then. does a Basic "warm- 
start"); t.e., like doing 3D9G. 


It is possible to use the Hello program on a disk to enter something else into 
the reset vector. The following pokes will set up the Reset vector so the Reset 
key will enter the old monitor after doting the new initialization procedures. 
POKE 1010, 105: POKE 1011, 255: POKE 1012, 90 

This ts the same as the monitor command: 


*3F2:69 FF 5A <RETURN> 
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Location 1012 is the special byte which determines, in collusion with 1011, 

for the new monitor, when it is powering up for the first time or when it has 
already powered up. The relationship of these two bytes is what is important, 
not their absolute values. Locations 1010, 1011 are the actual reset vector 
address in normal 6502 low byte high byte order. Thus, the high order byte of ‘ 
casa address must have the "powered up" relationship to the power up byte, 
1012. 


Thts_relattonshtp has been specifically chosen to minimize to a very, very low 
level the probabiltty of memory accidently powering up with the "powered up" 
relationship. Due to the very strong tendency of memory chips used in the Apple 
to power up all ones or all zeroes or all consistently the same, the powered up 
relattonship ts an every other bit complement; i.e., LDA 1011, EOR #$A5 must be 
equal to 1012. 


This ts shown tn detaitl as follows ADRS contents 
LOC 1010 1001 1101 ($9D) 
#$A5 1010 0101 | | 
EXOR 11 1000 
So location 1012 must be $38 when location 1011 is a $9D, otherwise when the 
reset Key is pressed, the new monitor would "coldstart"; t.e., REBOOT. 


NOTE: It is possible for memory to come up with the "powered up" relationship 

and the system will get lost due to jumping into an undefined location that happens 
to be im the reset vector. Turning the machine off and on quickly may cause this 
to happen because the memory is still valtd and the CPU goes thru reset. 


Obviously trying to calculate the "powered up" byte for any reset vector 

high order address byte ts difficult from BaSic. So a routine was included in 

the monitor which does this function. This {1s used by poking 1010 and 1011 with 
the desired address and then calling - 1169. Calling -1169 in the old monitor 
will proye to be a disaster since this is in the middle of the old 16-bit multiply 
routine. A program can determine which monitor is in the machine by checking 
lecatton -3 (which ts the high order byte of the actual ROM reset vector). 


PEEK (-3) = 250 ($PA) for the new monitor and PEEK (-3) = 255 ($FF) for the old 
monttor. 


The reset vector could have the address of a special assembler routine or the 

DOS “cold start" address instead of the “warmstart" address. This latter case 
would cause the.system to "delete" the current program when Reset was pressed. 
The address could also be the Integer Basic "JUMP RUN" address $£836. 
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POKE 1010, 54: POKE 1011, 232: CALL-1169 will do this. This makes the 

reset key into a "RERUN Key". The Basic variables are preserved and so the 
program can trap this condttion by having the first statement be a GOTO A+20. 
Thts will go to 20 on the first run since A=0 and the program may then set A=20, 
SO a "RERUN" will GOTO 40, etc. 


An assembler routine could clear memory on reset to protect a program or do some 
other functions as yet unknown. 


Happy Resetting! 


_ /gep 


26 DATA 22, 234,3,162,2,172,8,22 —~.. 


4, 201. 76. 244, 7 


262. 157.128, 1 
92. 16. 243, 2. 162, 20, 76,18, ; 212 


THIS CODE Peotuces 


| ,184, 2,166 ¢ 
27 FOR I = 952 TO 975: READ J: POKE 
I,J: NEXT : FOR I = 1616 TO 7 5 goupe a ae 
1912: READ J: POKE I. J: NEXT TAE 1 ee 
=--f- F = we. “Ye yi os 
ICALL-154 | [CAP low FY = 
“SPELL dn | SELOUA po. 
BSB8- 20 EA a2 JSR $@3ER ——-—- RESTORES DOS AFTER R@sET i 
@2BB- AZ a2 LDX  #$@2 ~ TT 
3BD- AD eo EB LDA $sE@aoa fe 
ezce@- cs 4c CMP #40 Foor? CARN | 
@3C2- Fa a7 BEQ $@3CB RCM Gh Ee arrest | | A 
@2C4- cA DEX /F MVCLDPED | e 
azCS- 9D 8a ca STR $C@8G, x | 
3C8- 10 FR BPL #@3BD ~  waetTs CPU /F OAPPLESOFT '% GOWE Co 
@3CA- a2 PP? pan 
@3CB- AZ 14 LDX  #$414 e——~-~~ aN TES RESET OWE eae | be 
B3CD~ 4G 12 D4 TMP $012 nn eee ere cine . —§ COE = eile 
DO- -4C BF SD IMP $9D8F | 
@3D2- 4: -B4 2D IMP $9 9DS4 
82D6-  4C FD AR IMP $AAFD 
9309- 4C BS B7 JMP $B7B85 , 
DC- AD @F 3D LDA  =$9D0F \ p> a 
@3DF- AC BE 9D LDY s9DE Molew WL, BOS 1552 
@3E2- 6a RTS _ —— 
@ZE3- AD C2 AA LDA sAAC2 Fe ZO 
@ZE6- AC C1 AA LDY  $AACL PAGE eS 
@3E9- 68 RTS | 
@3ER- 40 51 AS JMP $AaS1 DATA 
@ZED- EA NOP 
@3EE- ERA NOP 
@ZEF- 4C 59 FA IMP FASS 
@3F2- BF 229 
@3F2- 9D 28 4c STA $4C28, x 
Q2F6- 58 CLI ‘ 
@3F7- FF 229 
@3FS- 4C 65 FF IMF  $FF65 
@3FB- 4C 65 FF IMP  $FF65 
(@3FE- 65 FF ADC = SFF_ iets 


